Transient myosin phosphorylation at constant Ca2+ during agonist activation of permeabilized arteries.
Norepinephrine (NE) plus guanosine triphosphate (GTP) increases myofilament Ca2+ sensitivity in alpha-toxin-permeabilized smooth muscle. We used alpha-toxin-permeabilized rabbit mesenteric arteries to determine the temporal relationships among force, myosin light chain (MLC) phosphorylation, stiffness, and shortening velocity during contractions in response to Ca2+ alone and to the same [Ca2+] in the presence of NE plus GTP. The addition of NE plus GTP caused a marked increase in the tonic contraction but only transiently elevated the level of MLC phosphorylation over that observed in the presence of Ca2+ alone. NE plus GTP induced similar increases in force and stiffness, but shortening velocity depended solely on the [Ca2+]. A regulated MLC phosphatase could explain the initial increase in force and MLC phosphorylation, but not the maintenance of enhanced force while MLC phosphorylation levels fell to values similar to those in response to Ca2+ alone. Therefore, additional elements must be involved in the maintenance of the receptor and G protein-dependent increase in myofilament Ca2+ sensitivity.